Use of liquid chromatography-mass spectrometry and a hydrolytic technique for the detection and structure elucidation of a novel synthetic vardenafil designer drug added illegally to a "natural" herbal dietary supplement.
An herbal dietary supplement, marketed as a natural product for the enhancement of sexual function, was purchased covertly over the internet. The product was analyzed by LC-MS and found to contain a compound related to synthetic phosphodiesterase 5 (PDE-5) inhibitors. Based on LC with photodiode array and mass spectral detection, along with collision-induced dissociation-mass spectral analysis, the structure of the compound was tentatively identified as a designer drug of vardenafil in which the N-ethylpiperazine ring had been replaced by a piperidine ring. This structure was unambiguously confirmed by acid hydrolysis of both the unknown ("piperidenafil") and vardenafil and comparison of their hydrolysis products by LC-MS and GC-MS. The hydrolytic technique proved to be a useful tool for the structure elucidation of piperidenafil and may be a useful technique for the structure elucidation of other erectile dysfunction designer drugs in the future. The dosage level of piperidenafil in the herbal product was 41 mg per capsule when calculated as the free base.